2000 INDEX 


10-Gigabit Ethernet 1, 74 

1ESS™ Switch 1, 75 

2G see Second generation 

3G see Third generation 

3GPP see Third-Generation Partnership 
Project 

3GPP2 see Third-Generation Partnership 
Project 2 

SESS® Field Switch Performance Capture 
2,4 

5ESS® mobile switching center 3, 91 

SESS® software updates 2, 169-180 

5ESS® source code 2, 4, 171 

5ESS® Switch: general 1, 7, 10 2, 45, 59, 
61, 62, 65, 70, 102; software 2, 8-16; 
software model 2, 170; with 7R/E™ 
Packet Driver 2, 157-168 

S5ESS®-2000 Digital Cellular Switch (DCS) 
4, 114-115 

7R/E™ components 4, 99 

7R/E™ configurations: Packet Local 
Solution (PLS) 4, 80-81; Packet 
Tandem Solution (PTS) 4, 80-81 

7R/E™ Network Feature Server 2, 4, 32-43 

7R/E™ Packet Driver 2, 157-168 

7R/E™ Packet Network Solution, 
development 4, 80 

7R/E™ Packet Solutions: architecture 
3, 24-25, 93-94, 96; converged 
voice/data services 3, 43-45, 53-55; 
general 1, 14 2, 55-71 3, 30, 206; 
multimedia resource server 3, 50-53; 
programmable service platforms 
3, 45-47; softswitch programmable 
feature server 3, 47-50 

7R/E™ Packet Tandem Solution 1, 56, 61-62 

7R/E™ Programmable Feature Server 3, 35 


A 
Abstract Syntax Notation One (ASN.1) 2, 181, 
183 
Access host 3, 103-104, 106, 108-110 
Access Point® QVPN Builder™ software 
], 82,87, 90, 92 
Access Point® router(s) 1, 82, 84-85, 90-91 
Access session 3, 67 
Adaptive channel coding, variable-rate, for 
reverse link code division multiple 
access (CDMA): conclusion 4, 154-155; 
fading statistics 4, 144-146; introduc- 
tion 4, 138-139; RAKE receiver and 
error analysis 4, 146-149; results and 
discussions 4, 149-154; simulations 
4, 149; variable-rate noncoherent 
orthogonal modulation 4, 139-144 
Adjunct switch application interface 
4, 171-179, 182-183 
Administration without hardware 4, 173, 
175-177, 179-181, 183 
Administrative domain model 4, 47-48 
ADSL see Asymmetric digital subscriber line 
Advanced intelligent network (AIN) 3, 190 


Advanced Mobile Phone Service (AMPS) 
1, 109 3, 147 

Advanced Mobile Phone Service/Personal 
communication services (AMPS/PCS) 
3,116 

Advanced Mobile Phone System 1, 5 

Advances in Fiber Optics 1, 168-187 

AEG see Application Expert Group 

Age of Virtuality 1, 203-214 

AGPS see Assisted Global Positioning 
System 

Agrillo, Leo J. 4, 171-184 

AIM see Asset Implementation Manager 

AIN see Advanced intelligent network 

AirLoop® wireless system 4, 157-170 

Alferness, Rod C. 1, 188-202 

Algorithmic techniques in fast simulations 
2, 134-156 

Algorithmic verification process 1, 38 

All-Optical Networking Consortium 1, 197 

AllWave™ fiber 1, 52, 171, 176, 207 

Alternating bit protocol 1, 36-38 

American National Standards Institute see 
ANSI 

AMPS see Advanced Mobile Phone Service 
and Advanced Mobile Phone System 

Analysis of Service Operations Cost for TDM and 
Packet Tandem Networks 4, 97-112 

Anderson, Philip 1, 100-101 

Andrews, Marilyn G. 3, 7, 76-97 

ANSI: Standard C code software verification 
system 1, 43; Standard 41 1, 133-136 
3, 147; Standard 41 2G 3, 121; 
Standard 136 1, 134-135 

Anticipatory vs. “lazy” evaluation in simu- 
lation of multicomponent dynamic 
systems: anticipatory and lazy billiards 
simulations 2, 142-143; balance 
between anticipatory and lazy 
computations 2, 141; circuit-switched 
network example 2, 141-142; output 
statistic example 2, 140; space 
sectorization 2, 141 

API see Application programming interface 

APIs and programmability 3, 5-7 

Application Expert Group (AEG) 3, 190 

Application layer 3, 67-71 

Application programming interface (API) 
3, 186-202 

Application service provider 3, 6 4, 7 

Application services, growth in 4, 7-8 

Applications, wireless 1, 130-149 

APXSI see AUTOPLEX® system interface 

AqueMan™ adaptive queue management 
algorithm 2, 163 

Arbor* computer programs 4, 54, 60 

ARIB see Association of Radio Industries 
and Businesses 

ASAI capabilities used by the NCSI feature 
4, 173 

ASAI see Adjunct switch application 
interface 


ASN.1 see Abstract Syntax Notation One 

ASP see Application service provider 

Asset Implementation Manager (AIM) 
2, 11-16 

Assisted Global Positioning System (AGPS) 
1,118 

Association of Radio Industries and 
Businesses (ARIB) 3, 20, 191 

Asthana, Abhaya 4, 63-79 

Asymmetric digital subscriber line (ADSL) 
2, 57 

Asynchronous transfer mode (ATM) I, 5, 
46-47, 55-59, 65-71 3, 47, 54, 168, 
172, 179 4, 45, 53-54, 59, 62, 64-65, 
67, 69-71, 73-77, 126-137 

Asynchronous transfer mode (ATM) 
services evolution 4, 129-130 

ATST 2, 135 

Atkins, David L. 2, 4, 7-18 

ATLANTA™ switch fabric 3, 80, 82-83 

ATM Forum 4, 133 

ATM see also Asynchronous transfer mode 

AUDIX® messaging server 1, 9] 

Automated Software Development with XML 
and the Java* Language 2, 4, 32-43 

Automating Software Feature Verification 2, 5, 
72-87 

Automating software feature verification: 
conclusions 2, 86; formulating 
properties 2, 76-79; introduction 
2, 72-73; logic model checking 2, 79; 
mechanized model extraction 2, 73-76; 
TrailBlazer, system support 2, 80-86 

Automaton, two-state @2, 77-78 

AutoPACE® decision support system 
2, 121-133 

AUTOPLEX® system interface (APXSI) 
2, 185-187 

AUTOPLEX® System 1000 2, 181-188 

AUTOPLEX® System 1000 Q3 adapter 
development: layered software 
architecture 2, 184; overlay 
development process 2, 183; reduction 
of maintenance effort 2, 184; subject 
matter experts 2, 184 

AUTOPLEX® wireless network 4, 113-125 

AWOH see Administration without 
hardware 


B 
Baker, William O. 1, 3-6 
Bakker, John-Luc 3, 12-29, 59-75 
Ball, Thomas 3, 7, 9, 98-111 
Bardeen, John 1, 98-100 
Barshefsky, Alvin 2, 4 
Base station controller (BSC) 4, 126-127 
Base transceiver system (BTS) 4, 126-127 
Basic rate access (BRA) 2, 62 
Basic rate interface (BRI) 2, 62 
Batni, Ramachendra P. 3, 8, 145-152 
Batteram, Harold J. 3, 59-75 
Bear, Christopher L. 3, 6, 30-42 


Bell Labs Technical Journal « October-December 2000 209 








Bearer channel processing, programmable, 
SPEED platform: application overviews 
3, 88-95; conclusions 3, 96; hardware 
overview 3, 79-82; introduction 
3, 76-79; programmability 3, 86-88; 
software overview 3, 82-86; SPEED 
platform evolution 3, 95-96; SPEED 
platform overview 3, 79 

Bearer-independent call control (BICC) 
2, 62, 64, 68, 70 3, 45, 168, 178-180, 
182-183 

Bell Labs Innovation Briefs 1, 215-216 
2, 189-190 3, 217-221 4, 185-186 

Bell Labs Innovations in Recent Decades 1, 3-16 

Bell Labs MicroStar™ technology 1, 210 

Bell Labs, the next 25 years: 
communications software 1, 208-209; 
computers on us, in us 1, 207; free 
bandwidth 1, 208; global 
communications “skin” 1, 209-210; 
individualized custom services 1, 211; 
law of photonics 1, 207-208; mediator 
and information/knowledge broker 
1, 212; metamorphosis to a “Hi-IQNet” 
1, 211-212; more machine 
“infrachatter” than human chatter 
1, 210-211 

Bell Labs’ vertical transistor 1, 205-206 

Bell Labs layered space time (BLAST) 
1, 124-126 

BICC see Bearer-independent call control 

“Big Bang” 1, 101 

Bit error rate (BER) performance 4, 138, 
143, 145, 148-154 

BLAST see Bell Labs layered space time 

“Blended services” 3, 4 

Bonnewell, Veta 3, 98-111 

Bosco, Harry L. 1, 46-72 

BRA see Basic rate access 

Brain circuitry 2, 189 

Brattain, Walter 1, 98-100 

Brenner, Michael R. 4, 21-62 

BRI see Basic rate interface 

Brinkman, William F. 1, 150-167 

Brown University 2, 189 

Bruns, Glenn R. 2, 4, 32-43 

BSC see Base station controller 

BSS see Business support system 

BTS see Base transceiver system 

Biichi acceptance 2, 78 

Building the Bridge: Devising an Architecture to 
Migrate Voice-Band Calls to Packet 
Transport and Multimedia Services 3, 8, 
166-185 

Business support system (BSS) 4, 33 

Byers, Charles C. 3, 76-97 


C 
C programs 2, 73, 81-82 
C++: API 2, 186; application 2, 184; class 
4, 92; class AUTOPLEX® system 
interface (APXSI) client application 
program interface (API) 2, 185; code 
2, 184, 187; framework 2, 183; 
language bindings 3, 39; library 2, 186 
Cajun™ switches: Campus 1, 90-91; family 


of IP switches 1, 75, 78, 83, 85, 89, 91; 


M770 1, 89; P120 1, 85, 88; P220 1, 85; 


P330 1, 85, 89; P550™ 1, 83, 85, 88-89; 
P880 1, 83, 85, 88-89 

CALEA see Communications Assistance 
Law for Law Enforcement Act 

Call processing software verification, 
FeaVer system 1, 43 

Call View Data Language (CDL) 2, 32-43 

CAMEL application protocol (CAP) 3, 147 

CAP see CAMEL application protocol 

Capacity, optical fiber transmission 
1, 188-193 

Cascading Style Sheets 4, 120 

Cauchy functional equation 2, 108, 110 

CBQ see Class-based queuing 

CBX 500™ Switch 2, 159-161, 163-164, 
167 

CCS7 see Common Channel Signaling 
System 7 

CCSP see CyberCarrier service provider 

CDL see Call View Data Language 

CDMaA see Code division multiple access 

cdma2000*: 3G1X trials 3, 79; packet 
network architecture 1, 135-136 

CELP see Code excited linear prediction 


CentreVu®: Call Center Solutions 1, 79, 87, 


91; Customer Relationship 
Management (CRM) I, 75, 84, 89; 
Internet Solutions 1, 78, 85, 87, 90-91 

Change request, software 2, 171 

Chiang, Tung Ching 1, 130-149 

Chicago field experiment 1, 5 

Chu, Ming 4, 44-62 

Chu, Stephen 1, 103-104 

CIM see Common Information Model 

Circuit-switched (CS) domain 3, 116-117, 
123, 124, 128 

CL5 see Class 5 end office 

Clarisse, Olivier B. 3, 9, 203-215 

Class 5 end-office (CL5) switch 4, 99-106 

Class-based queuing (CBQ) 1, 84 

CLEC see Competitive local exchange 
carrier 

CMIP see Common management 
information protocol 

CMISE see Common management 
information service element 

CNM see Customer network management 

Code division multiple access (CDMA), 
reverse link, in variable-rate adaptive 
channel coding 4, 138-156 

Code division multiple access (CDMA): 
general 1, 13 4, 127-128, 136; speech 
coding 3, 90, 91, 93; technology 
1, 112-115, 118-119, 122-123 3, 147 

Code excited linear prediction (CELP) 
1, 113-114 

Cohen-Tannoudji, Claude 1, 103-104 

Colbert, Raymond O. 3, 43-58 

Collet, Pascal 3, 203-215 

Combinatorial complexity 2, 3 

Common Channel Signaling System 7 
(CCS7) 2, 62 

Common Information Model 4, 15 

Common management information 


210 Bell Labs Technical Journal ¢ October-December 2000 


protocol (CMIP) 2, 181, 183-185 
4, 15-16, 122 

Common management information service 
element 4, 16 

Common Object Request Broker 
Architecture (CORBA*) 1, 61 2, 51, 
88-98, 100, 159, 166-167 3, 15-16, 
18-19, 23, 39-40, 47, 56, 62-65, 76-68, 
130, 136, 141-142, 190 4, 15, 38, 63, 
70, 72, 74-77, 86-89, 91-92, 120-122, 
124 

Common open policy service (COPS) 
2,62 3,47 4, 13 

Communication services, revenue from 
3,5 

Communications Assistance Law for 
Enforcement Act (CALEA) 3, 3 

Competitive local exchange carrier 3, 6 

Component classification 3, 67 

Component containers 3, 65 

Component developer 3, 61 

Component testing 3, 66-67 

Composite passive optical network (CPON) 
1 Pe eae 

Computer simulation 2, 134-156 

Computer-supported cooperative work 
(CSCW) 3, 60-61, 72, 74 

Condensed matter theory 1, 100-101 

Configuration management, software 
2, 130-132 

Connection Gateway 2, 159-167 

Connectivity provider 3, 60, 61, 70 

Content creator 3, 103, 106, 108 

Converged network of the future: access 
network segment 4, 6; application 
segment 4, 7-8; core network segment 
4, 6-7; general 4, 4-6; client segment 
4, 6; Lucent realization 4, 8 

Converged networks 3, 59, 73 

Convergence 1, 77-82, 86, 90-91 

COPS see Common open policy service 

CORBA* see Common Object Request 
Broker Architecture 

Corum, Stephen A. 4, 63-79 

Cosmic dark matter 2, 189 

Cosmic microwave background 1, 101-102 

CPON see Composite passive optical 
network 

CRM see Customer Relationship 
Management 

CS see Circuit switched 

CSCW see Computer-supported 
cooperative work 

CSM see Customer service management 

Customer environment, effect on software 
updates 2, 102-120 

Customer network management: for 
statistics 4, 132-133; model 4, 132; 
security 4, 135 

Customer Relationship Management 
(CRM), CentreVu® 1, 75, 78, 84-85, 87 

Customer service management 4, 14 

Customized applications for mobile 
enhanced logic see CAMEL 

CyberCarrier Service and Network Management 
4, 44-62 





CyberCarrier service provider 4, 8 

CyberCarrier: business models 4, 48-49; 
Internet services community 4, 46-47; 
reference architecture 4, 45-49; service 
provider challenges 4, 49-50 


D 

D’ARTAGNAN I, 17, 25, 33 

DAMA see “Design anywhere, manufacture 
anywhere” 

Danielsen, Peter 3, 98-111 

Das, Saswato R. 1, 95-106 

Data encryption 1, 82-83 

Data models: Customer Information Model 
4, 39; Network Model 4, 40; Service 
Information Model 4, 39-40 

Data networking, wireless 1, 130-149 

DataBlitz™ main memory storage manager 
1, 31 

Data-level integration 4, 133-134 

Dave, Yogesh J. 2, 5, 157-168 

Davison, Joseph W. 2, 4, 44-54 

Davisson, Clinton 1, 97-98 

D-BLAST see Diagonal Bell Labs layered 
space time 

DCOM see Distributed Component Object 
Model 

DCS see 5ESS®-2000 Digital Cellular 
Switch 

DDM-2000 dual digital multiplexer 1, 65 

DDM-2000 see Dual digital multiplexer line 

DE see Domain engineering 

DEFINITY* Wireless Business System—Health 
Care Application: Nurse Call System 
Integration 4, 171-184 

DEFINITY* Enterprise Communications 
Server (ECS) 1, 74, 79, 84-87, 89-91 

DEFINITY* IP Solutions 1, 86-91 

DEFINITY* One™ Communications System 
1, 89 

DEFINITY* software 1, 75, 79, 84-87, 
89-91 

Delivering Seamless Services in Open Networks 
Using Intelligent Service Mediation 3, 8, 
186-202 

DEN see Directory enabled network 

Dense wavelength division multiplexing 
(DWDM) I, 12, 52-53, 58, 71, 161, 
170, 172-173, 179, 199-200 

Depth-first search algorithm 1, 37, 42 

“Design anywhere, manufacture 
anywhere” (DAMA) 4, 157-170 

DHTML see Dynamic HyperText Markup 
Language 

Diagonal Bell Labs layered space time 
(D-BLAST) 1, 126 

Dianda, Janet R. 2, 4, 55-71 3, 7, 43-58 

Differentiated services (DiffServ) 1, 67-69, 
82-84, 86 

Differentiated services (DS) byte 1, 82-83 

DiffServ see Differentiated services 

DiGiovanni, David J. 1, 168-187 

Digital loop carrier (DLC) 1, 198 

Digital subscriber line (DSL) 3, 5 

Directory enabled network (DEN) 1, 84 

Direct-sequence code division multiple 


access (DS-CDMA) 4, 138, 146, 154 

Distributed Component Object Model 
(DCOM) 2, 88-89, 93-94, 100 

Distributed software component (DSC): 
background 3, 62-63; component 
containers 3, 65; component testing 
3, 66-67; framework components 
3, 63-64; nested components 3, 64-65 

Distributed software, verification systems, 
1, 35-45 

Dixon-Clapp rule 1, 189-190 

DLC see Digital loop carrier 

DNA motors 3, 217 

Dobos project 2, 88, 97-100 

Domain engineering (DE) 2, 10-11, 14, 16 

Domain-specific language (DSL): compiler 
development 2, 32-43; general 2, 4 

Dowden, Douglas C. 1, 46-72 3, 3-11 

DS see Differentiated services 

DSC see Distributed software component 

DS-CDMA see Direct-sequence code 
division multiple access 

DSL see Digital subscriber line 

DSL see Domain-specific language 

DTMEF see Dual-tone multi-frequency 

Dual digital multiplexer line (DDM-2000) 
4, 101 

Dual-tone multi-frequency (DTMF) 3, 36 

Dunn, James P. 3, 203-215 

DWBS see DEFINITY* Wireless Business 
System 

DWDM see Dense wavelength division 
multiplexing 

Dynamic HyperText Markup Language 
(DHTML) 4, 120 

Dynamic systems, fast simulation of 
multicomponent 2, 134-156 


E 

EAI see Enterprise application integration 

E-care services 1, 147-148 

ECMS see Extended Change Management 
System 

E-Commerce 1, 76 

ECS see DEFINITY* Enterprise 
Communications Server 

EDFA see Erbium-doped fiber amplifier 

Effortless Software Interoperability with Jini* 
Connection Technology 2, 5, 88-101 

Eggert, Marvin A. 4, 113-125 

Eggleton, Benjamin J. 1, 168-187 

EJB* see Enterprise JavaBeans* 

Electronic circuitry 2, 189 

elemedia® programmable media server 
3, 206 

Element management layer 4, 132, 135, 
137 

Element management system 4, 126, 
130-133, 135-137 

EMANATE* SNMP agent architecture 3, 87 

EML see Element management layer 

EMS see Element management system 

Encryption, data 1, 82-83 

Enhanced converged voice/data services, 
WAP-enabled wireless networks 
3, 145-151 


Enhanced Service Manager (eSM): 
architecture 3, 133-142; introduction 
3, 130-133; role in next-generation 
network evolution 3, 142-143 

Enhanced Service Manager: A Service 


Management System for Next-Generation 
Networks, The 3, 8, 130-144 

Enhanced Services in WAP-Enabled Networks 
3, 8, 145-152 

Enhanced services, wireless application 
protocol (WAP)-enabled networks: 
combining wireless intelligent network 
(WIN) and WAP 3, 149-150; 
conclusion 3, 151; examples of new 
WAP and PLMN-enabled services 
3, 150-151; introduction 3, 145-146; 
major IN elements in the PLMN 
3, 147-149; standardization 3, 150; 
WAP and WAP telephony applications 
3, 146; WIN 3, 146-147 

Enhanced voice/data services, opening 
PSTN to 3, 153-165 

Enterprise application integration 4, 37 

Enterprise JavaBeans (EJB)* 2, 89, 93 
4, 37 

Enterprise Networking for the New Millennium 
1, 73-94 

Epstein, Harvey I. 4, 63-79 

Erbium-doped fiber amplifier (EDFA) 
1, 53, 159, 170, 175-179, 182-183 

Erfani, Shervin 4, 3-20 

eSM see Enhanced Service Manager 

Esposito, Daniel 4, 80-96 

Ethernet switches 4, 92 

Ethernet: 100BaseT ports 3, 80, 93; 
interfaces 3, 79, 85 

ETSI see European Telecommunications 
Standards Institute 

Eurescom Project P909 3, 189, 194 

European Telecommunications Standards 
Institute (ETSI) 3, 20, 150, 166-167, 
183, 191, 194-195 4, 84 

Evolution of Optical Systems: Optics Everywhere, 
The 1, 188-202 

Evolution of service and network 
management functional architecture 
4, 60-61 

Evolution of Switching Architecture to Support 
Voice Telephony over ATM 2, 5, 157-168 

Evolution of the Wide Area Network 1, 46-72 

Exchange CallManager™ software 1, 90 

EXS* 2000 platform 3, 35 

Extended Change Management System 
(ECMS) 2, 171-172 

Extensible Markup Language (XML) 2, 4, 
32-43, 69-70 3, 33, 46, 48, 51-53, 99, 
102-103, 130, 133-134, 143 4 15, 37, 
40 

Extranet(s) 1, 75, 81-82 


F 
FAA see Flexible access authorization 
Fading statistics: multipath fading 
4, 144-145; shadowing and power 
control 4, 145-146 


Bell Labs Technical Journal ¢ October-December 2000 211 











Fast Simulation of Multicomponent Dynamic 
Systems 2, 5, 134-156 
Fast simulation of multicomponent 


dynamic systems: anticipatory vs. “lazy” 


evaluation 2, 140-143; conclusion 
2, 155; introduction 2, 134-135; 
Poisson dispenser 2, 143-146; 
simulating a sequential random update 
in parallel 2, 147-152; synchronous 
relaxation 2, 152-155; time-driven vs. 
event-driven simulations 2, 135-140 
Fault management process 4, 52-54 
Fault management scenario 4, 135-136 
Fault, configuration accounting, 
performance, and security 4, 10, 33, 
37-38 
Faynberg, Igor 3, 8, 153-165 


FCAPS see Fault, configuration, accounting, 


performance, and security 
FDMA see Frequency division multiple 
access 
FeaVer: feature verification system 
2, 72-87; servers 2, 82; system, call 
processing software verification 1, 43 
FET see Field-effect transistor 
Fiber node 1, 199 
Fiber transmission capacity 1, 188-193 
Fiber-optic technology: fiber design and 
fabrication 1, 170-175; history 
1, 169-170; integrated optics 
1, 180-182; introduction 1, 168-169; 
optical amplifiers 1, 175-177; optical 


fiber channel capacity limits 1, 182-184; 


optical fiber gratings 1, 177-179; 
microstructured optical fibers 
1, 179-180 

Field-effect transistor 1, 99 

File transfer and access management 
(FTAM) protocol 4, 70 

File transfer protocol (FTP) 4, 70, 87, 95 

Firewall 1, 82, 88 

FIT 2, 41 

Flexchan feature 2, 134 

Flexent™ Element Management System, The— 
Using Web and Object Technologies to 
Manage a Wireless Network 4, 113-125 

Flexent™ Element Management System: 
architecture 4, 119-121; features 
4, 121-123; future plans 4, 124; 
introduction 4, 113-114; usability and 
customer feedback 4, 123-124; wireless 
element management requirements 
4, 116-119; wireless network overview 
4, 114-116 

Flexent™/AUTOPLEX® wireless network 
4, 113-125 

Flexent™: Intelligent Network 
Determination System 1, 148; mobility 
router 3, 90; mobility server (FMS) 
3, 90; wireless router 3, 90 

Flexible access authorization (FAA) 
3, 112-129 

Flexible electronic ink display 4, 185 

FMO see Future method of operations 

Fractional quantum Hall effect 1, 104-106 

Framework for integrated engineering and 


deployment of services see FRIENDS 

Freidenfelds, John 1, 107-129 

Frequency division multiple access 
(FDMA) I, 113, 115 

Frey, Alan E. 2, 4, 32-43 

FRIENDS application layer: access session 
3, 67; component classification 3, 67; 
service providers 3, 71; usage session 
3, 67-71 

FRIENDS architecture: application layer 
3, 67-71; DSC framework 3, 62-67; 
software 3, 23, 59-75 

FRIENDS business model: end users 3, 61; 
service and component developers 
3, 61; service providers 3, 60-61 

FRIENDS platform: business model 


3, 60-61; CSCW demonstrator 3, 72-73; 


detailed description of architecture 
3, 62-71; future work 3, 73-74; 
integrating service deployment, 
development, and use 3, 61-62; in 
next-generation networks 3, 73 
FRIENDS Platform, The—A Software Platform 


for Advanced Services and Applications 3, 7, 


59-75 

FRIENDS, in next-generation networks: 
converged networks 3, 73; packet 
networks 3, 73 

FSAN see Full Service Access Network 

FT Series G lightwave systems 1, 190-191 

FT-2000 fiber transmission system 1, 65 

FT3/FT3C lightwave systems 1, 190-191 

FTAM see File transfer and access 
management protocol 

FTP see File transfer protocol 

Full Circle™ program 3, 30, 40 

Full Circle™ Open Development 
Framework 3, 32 

Full Service Access Network (FSAN) 1, 199 

Future of Network-Provided Communications 
Services, The 3, 3-11 


G 


GDMO see “Guidelines for the Definition of 
Managed Objects” 

General Packet Radio Service (GPRS): 
networks 1, 134-135; Standard 136 
1.135 

Generation M I, 143 

Geolocation technology 1, 116-119, 148 

Gigabit Ethernet 1, 74, 197-198 

Glass, Alastair M. 1, 168-187 

Global Positioning System (GPS) 

1, 118-119 

Global System for Mobile Communications 
(GSM) 1, 13, 112, 114 3, 147 

Global System for Mobile Communications 
(GSM) Mobile Applications Part (MAP) 
1, 132-136 

Global System for Mobile 
Communications/Universal Mobile 
Telecommunications System 
(GSM/UMTS) 3, 116 

Goers, William C. 4, 31-43 

GPRS see General Packet Radio Service 

GPS see Global Positioning System 


212 Bell Labs Technical Journal ¢ October-December 2000 


Grech, Michel L. F. 3, 186-202 

Gross, George 4, 44-62 

GSM see Global System for Mobile 
Communications 

“Guidelines for the Definition of Managed 
Objects” (GDMO) 2, 181, 183, 187 
4,15 

Gundanna, Veda 4, 171-184 

GX550* ATM switch, Lucent Technologies 
4,99 


H 
H.225.0 protocol 3, 178 
H.235 protocol 3, 172 
H.245 protocol 3, 178 
H.248 protocol 1, 59, 69-70 
H.248/Megaco protocol 2, 62, 64 3, 21, 
47-48, 50-52, 178 
H.323 protocol 1, 84 2, 62, 64-65, 
68 3, 21, 23, 47-48, 50-52, 54-55, 168, 
178, 180-183, 204, 206-207, 213 
Hall effect 1, 104 
Harris and Jeffries asynchronous transfer 
mode (ATM) protocol stacks 3, 79 
HDD see Historical data dictionary 
HDTV see High-definition television 
Hero experiments, terabit transmission 
1, 191-193 
Herve, Philippe J. L. 3, 43-58 
HFC see Hybrid fiber-coax 1, 199 
Hiemstra, Fedde M. 4, 157-170 
High-definition television (HDTV) 1, 209 
High-usage (HU) trunks 4, 99, 106-107 
Himes, Steven C. 4, 157-170 
Historical data dictionary (HDD) 
2, 121-133 
Ho, Bin-Wen 2, 4, 55-71 
Holzmann, Gerard J. 1, 35-45 2, 5, 72-87 
Howard, Richard E. 1, 107-129 
HTML see HyperText Markup Language 
HTTP see Hypertext transfer protocol 
HU see High usage 
Hu, Fred 2, 4 
Hu, Sean 2, 4 
Hybrid fiber-coax (HFC) 1, 199 
Hybrid Network Management 4, 63-79 
Hybrid network management: applications 
and functions 4, 64-67; barriers to 
4, 67-70; drivers for 4, 70-72; 
introduction 4, 63-64; migration 
toward 4, 77-78; strategies 4, 72-77 
HyperText Markup Language (HTML) 
1, 61 3, 36, 99-104 4, 40, 120 
Hypertext transfer protocol (HTTP) 
3, 99-102, 104-105, 178 4, 120 


l 

I2C bus 3, 82 

IBET see Internet and Broadband Enhanced 
Telephony 

ICC see Intelligent carrier card 

ICS see Incoming call screening 

IDL see OMG Interface Definition 
Language* 

IETF see Internet Engineering Task Force 

IlOP* see Internet Inter-Orb Protocol 





IMM see Internet Message Management 

Implementing a Management System 
Architecture Framework 4, 31-43 

IMRTS see Initial Maintenance Request 
Tracking System 

IMT-2000 see International Mobile 
Telecommunications 2000 

IN see Intelligent network 

Incoming call screening (ICS) service, 
public land mobile network (PLMN) 
based 3, 151 

Independent software vendor 3, 5 

Inferno® operating system 3, 207 

Information Age, major technologies: 
analog to digital 1, 7-8; cellular wireless 
communications I, 3-5, 13; circuit to 
packet 1, 13-14; high-speed optical 
transmission 1, 11-13; networked 
microcomputers 1, 10; operations 
support system design and 
development 1, 8-9; photonics 1, 5 

InfoWiz™ system 2, 41 

Initial Maintenance Request Tracking 
System (IMRTS) 2, 171 

Institute of Neuroinformatics 2, 190 

Integrated optics 1, 196-197 

Integrated services (IntServ) 1, 68 

Integrated services digital network (ISDN) 
1, 69 

Integrated services digital network (ISDN) 
user part (ISUP), modified ISUP+ 
version 2, 157-168 

Integration issues 4, 59-60 

Intelligent carrier card (ICC) 3, 79-84, 87, 
93-94, 96 

Intelligent network (IN) 1, 138-140, 
148 2, 58, 64, 68-69 3, 98-100, 
106-108, 110, 112, 145-148, 151, 
153-157, 160, 163-164, 186, 192, 
193-194 

Intelligent peripheral 3, 155 

Intelligent service mediation in seamless 
services, open networks: conclusion 
3, 200; implementation 3, 197-200; 
intelligent service mediation 3, 195; 
introduction 3, 186-187; issues for 
third-party providers and operators 
3, 188-189; open network initiatives 
3, 189-195; service and application 
delivery today 3, 188 

Intelligent service mediation: application 
programming interface (API) gateways 
3, 195; policy envelope 3, 197; protocol 
adapters 3, 196-197; service capabilities 
3, 195-196 

Interactive voice response (IVR) 3, 98-100, 
104, 105-110 

Interexchange carrier 4, 128-i29 

Interference mitigation techniques: 
adaptive intelligent antennas 
1, 121-122; Bell Labs layered space 
time (BLAST) 1, 124-126; multi-user 
detection 1, 122-124 

International Mobile Telecommunications 
2000 (IMT-2000) 3, 112, 114, 125, 
126, 128 


International Softswitch Consortium (ISC) 
2, 59 

International Telecommunication Union 
(ITU) 2, 59, 64 3, 112 

International Telecommunication Union— 
Telecommunication Standardization 
Sector (ITU-T) 2, 181, 184 

International Telecommunication Union- 
Telecommunication Standardization 
Sector see also ITU-T 

Internet and Broadband Enhanced 
Telephony (IBET) project: call engine 
3, 205-206; demonstration network 
3, 203-204; endpoints 3, 206-208; 
portals 3, 204-205; resource servers 
3, 206; Web server applications 
3, 208-210 

Internet Engineering Task Force (IETF) 
2, 59, 64 3, 34, 125, 153-154, 156-159, 
161, 163-164, 193, 213 4, 11, 15, 
133-134 

Internet Engineering Task Force (IETF) 
PINT standards in the making: PINT 
management information base (MIB) 
3, 161-162; PINT protocol 3, 159-161; 
session initiation protocol (SIP) and 
session description protocol (SDP) 
3, 158-159 

Internet Inter-Orb Protocol (IIOP*) 4, 16, 38 

Internet Message Management (IMM) 
1, 142-145 

Internet protocol (IP) 3, 4 4, 65, 69-71, 
74-77, 80-81, 89, 95 

Internet protocol (IP) Web phone 
3, 206-208, 210 

Internet protocol device control (IPDC) 
1, 58, 69 2, 62 

Interworking unit 4, 173-179, 181 

IntServ see Integrated services 

INTUITY™ AUDIX® messaging server 1, 91 

INTUITY™ Message Manager 1, 77-78 

INTUITY™ messaging 1, 75, 89 

IP Exchange CallManager™ software 1, 90 

IP Exchange System (IPES) 1, 85, 87-91 

IP Network Configurator (IPNC) 1, 17, 28, 
30; 33 


IP see also Internet protocol 


IP ExchangeComm™ system 1, 90 

IP ExchangeLink™ system 1, 90 

IPDC see Internet protocol device control 

IPES see IP Exchange System 

IPNC see IP Network Configurator 

IPSEC see Secure Internet protocol 

IPWorX™ content distribution system 
k ¥7,:28)33 

ISC see International Softswitch 
Consortium 

ISDN see Integrated services digital network 

Ising spin model 2, 147, 150, 152 

ISUP see Integrated services digital network 
user part 

ISUP+ see ISUP 

ISV see Independent software vendor 

Iterative search procedure in SPIN 2, 83 

ITU see also International 
Telecommunication Union 


ITU-T 3, 155 

ITU-T H.323 1, 84 

ITU-T Intelligent Network (IN) Capability 
Set 2 3, 163 

ITU-T M.3000 recommendation series 
2, 181 

ITU-T Recommendation M.3010 4, 32 

ITU-T Recommendation X.500 4, 92 

ITU-T Recommendation X.731 4, 90 

ITU-T Recommendation X.733 4, 91 

ITU-T Recommendation X.800 4, 14 

ITU-T see also International 
Telecommunication Union— 
Telecommunication Standardization 
Sector 

ITU-T Study Group 11 3, 157 

IVR see Interactive voice response 

IWU see Interworking unit 

IXC see Interexchange carrier 


J 

J2EE* see Java* Platform 2, Enterprise 
Edition 

Jai, Benchiao 2, 5, 88-101 

JAIN* Call Control 3, 36 

JAIN* Coordination and Transactions 
3, 346 

JAIN* see also Java* APIs for Integrated 
Networks 

JAIN*-Parlay consortia 3, 191 

Java* APIs for Integrated Networks (JAIN*) 
3, 12, 15-17, 21-24, 26-27, 36, 46, 48, 
50-53, 186, 189-191, 195, 198 

Java* applications 4, 37 

Java* Database Connectivity 4, 37 

Java* Platform 2, Enterprise Edition 
4, 40, 41 

Java* programming language 1, 64 
2, 32-43 3, 33 

Java* Remote Method Invocation (RMI) 
4, 120 

Java* Service Logic Execution 
Environment 3, 21, 36 

Java* Telephony API (JTAPI) 3, 7, 20-21, 
36, 51 

JavaScript* programming language 4, 120 

JavaServer Pages* (JSP*) 3, 130, 134, 137, 
142 

JCAT see JAIN* Coordination and 
Transactions 

JCC see JAIN* Call Control 

JDBC* see Java* Database Connectivity 

JFET see Junction field-effect transistor 

Jini* connection technology 2, 88-101 

Johnston, Richard A. 4, 113-125 

JSLEE see Java* Service Logic Execution 
Environment 

JSP* see JavaServer Pages* 

JTAPI see Java* Telephony Application 
Programming Interface (API) 

Junction field-effect transistor 1, 99 


K 
K56flex modem protocol 1, 50 
Kapauan, Prudence T. Z. 3, 76-97 
Karunasekera, Shanika A. 3, 8, 130-144 


Bell Labs Technical Journal « October-December 2000 213 








Kebir, Youcef 2, 5, 102-120 

Kelly, Mervin 1, 98 

Kelly, Van E. 2, 5, 121-133 

Key technology trends 1, 203-214 

Knapsack problem in integer linear 
programming 2, 102, 115 

Kocan, Kristin F. 2, 4, 55-71 3, 3-11 

Koch, Thomas L. 1, 150-167 

Kogelnik, Herwig 1, 188-202 

Kortan, A. Refik 1, 168-187 

Kozik, Jack 3, 3-11, 153-165, 166-185 


L 

La Porta, Thomas F. 1, 130-149 

LambdaRouter™, WaveStar™ 1, 12, 58, 65, 
208-209 

LAN see Local area network 

Lang, David V. 1, 150-167 

Laser trapping of atoms 1, 103-104 

Lasers Behind the Communications Revolution, 
The 1, 150-167 

Lasers, multiple quantum well (MQW) 
1, 153-154, 156, 158-159 

Lasers, semiconductor: future advances 
1, 164-165; introduction 1, 150; 
materials and reliability 1, 150-154; 
structures, performance, and 
applications 1, 154-164 

Lau, Vincent K. N. 4, 138-156 

Laughlin, Robert 1, 104-106 

Lawrence, Victor B. 4, 3-20 

LDAP see Lightweight directory access 
protocol 

Leangsuksun, Chokchai 3, 8, 130-144 

LEC see Local exchange carrier 

Lee, Chinmei C. 3, 8, 145-152 

Lightwave transmission capacity 
1, 188-193 

Lightweight directory access protocol 
(LDAP) 1, 60-61 2, 62 3, 47, 208, 
210-212 4, 13, 37, 40, 87 

Linear temporal logic 2, 77, 79 

Liquid-phase epitaxy (LPE) 1, 150-151 

Local area network (LAN) 1, 57, 
173 4, 174, 178-179 

Local exchange carrier 4, 128-129 

Location information services 1, 148 

Location-based services 3, 121, 151 

Long distance triple-terabit transmission 
es 

Loss window in silica fibers 1, 193 

LPE see Liquid-phase epitaxy 

Lu, Hui-Lan 3, 8, 153-165 

Lubachevsky, Boris D. 2, 5, 134-156 

Lucent AirPro, a predictive radio-frequency 
(RF) design tool 1, 116 

Lucent asynchronous transfer mode 
(ATM) switches 4, 99-100, 104, 106, 
109 

Lucent Full Circle™ API 3, 6 

Lucent Managed Firewall 1, 88 

Lucent network architecture: end-to-end 
management 4, 8-10; management 
layers 4, 10-15; management protocol 
and interface capabilities 4, 15-16; 
service management information base 


4, 15; solutions and ongoing challenges 
4, 16-18 

Lucent Softswitch 1, 14, 16, 208, 210 
3, 7,38 

Lucent Technologies NetworkCare™ 
Convergence Consulting Practice 
1, 80, 92 

Lucent Technologies Software Symposium 
2,4 

Lucent Technologies’ Softswitch 
architecture 3, 197 

Lucent Technologies’ Wireless business 
unit 3, 78 

Lucent Technologies, solution strategy 
4, 54-61 

Lucent’s GX550* ATM switch 4, 99 

Lui, Anthony Y. 3, 8, 130-144 


M 

Mak, Leen 4, 63-79 

Malek, Manu 4, 3-20, 44-62 

Man Machine Language (MML) 
specification 4, 90 

Management information base (MIB) 
4, 45, 61, 133-134 

Management Paradigm Shift, The: Challenges 
from Element Management to Service 
Management 4, 3-20 

Management processes 4, 51-52 

Management systems, in layered archi- 
tecture: element management layer 
(EML) 4, 83; inter-domain manage- 
ment (IDM) layer 4, 83; network 
management layer (NML) 4, 83; 
services management layer (SML) 4, 83 

Managing Data-Based Systems Across Releases 
Using Historical Data Dictionaries 2, 5, 
121-133 

Mancl, Dennis M. 2, 4, 44-54 

Mankiewich, Paul M. 1, 107-129 

Mantra call model 3, 204-206 

MAP see Global System for Mobile 
Communications (GSM) Mobile 
Applications Part 

Marinho, John A. 1, 130-149 

Maspar MP-1216 computer 2, 152, 153 

Massachusetts Institute of Technology 
2, 189 

Mataga, Peter A. 2, 4, 32-43 3, 98-111 

MATE see Multiprotocol label switching 
(MPLS) adaptive traffic engineering 

Mathematical modeling 2, 102-120 

MAX™ gateway 1, 85, 90-92 

Mayo, John S. 1, 10-12 

MBE see Molecular beam epitaxy 

McGoogan, Judith R. 2, 5, 
157-168 3, 12-29 

MCI's “Friends and Family” 2, 135, 143, 
144 

McKinney, Robert D. 3, 186-202 

McKiou, Kevin W. 4, 80-96 

MCS see Mobile Communications System 

MCVD see Modified chemical vapor 
deposition 

MDCP see Media device control protocol 

Measuring Technology Effects on Software 


214 Bell Labs Technical Journal ¢ October-December 2000 


Change Cost 2, 4, 7-18 

Media device control protocol (MDCP) 
1,58 

Media gateway 2, 157-168 

Media gateway control protocol (MGCP) 
1, 58, 69 3, 21, 50-52, 178, 206, 213 

Meeuwissen, Hendrik B. 3, 7, 59-75 

Megaco 3, 31, 34 

Merritt, Joseph E. 2, 5, 157-168 

Messaging, wireless 1, 130-149 

Meta-data 2, 121-133 

Metal-organic chemical vapor deposition 
(MOCVD) 1, 153-155 

Metal-oxide semiconductor field-effect 
transistor 1, 99 

MGCP see Media gateway control protocol 

MIB see Management information base 

Microsoft common object model (COM) 
3, 190 

Microsoft NetMeeting* software 3, 204, 
206, 208, 212 

Milonas, Argyrios C. 1, 73-94 

MIT see Massachusetts Institute of 
Technology 

Mitra, Debasis 1, 17-34 

MML see Man Machine Language 

MMRS see Multimedia resource server 

Mobile and personal communications, a 
brief history: ascendancy of digital 
technology 1, 109-111; early history 
1, 107-109; going forward 1, 113; 
second generation, digital cellular and 
PCS 1, 111-112; third generation, 
IMT-2000 1, 112-113 

Mobile and personal communications, 
enabling technologies: conclusions 
1, 126-127; digital and software radio 
1, 118-121; interference mitigation and 
capacity improvement techniques 
1, 121-126; network RF optimization, 
plug-n-play base station 1, 115-116; 
speech coding 1, 113-115; widening 
role of wireless telephony, geolocation 
technology 1, 116-118 

Mobile and personal communications, 
technology evolution: brief history of 
mobile and personal communications 
1, 107-113; conclusions 1, 126-127; 
enabling technologies 1, 113-126; 
introduction 1, 107 

Mobile application part (MAP) 3, 147 

Mobile Communications System (MCS) 
Internet Message Management (IMM) 
application 1, 142-145 

Mobile communications, history and 
technology 1, 107-129 

Mobile multimedia communications 
1, 130-149 

Mobile network service provisioning 
paradigm, shift in: conclusion 3, 128; 
extension to VoIP 3, 123-128; global 
roaming environment 3, 114-116; 
introduction 3, 112-114; new service 
provisioning scheme 3, 116-123 

Mobile switching center (MSC) 4, 126-133, 
136 





Mobile telephone switching office (MTSO) 
1,6 

Mockus, Audris 2, 4, 5, 7-18, 169-180 

MOCVD see Metal-organic chemical vapor 
deposition 

Model for the Sizing of Software Updates, A 
2, 5, 102-120 

Modeling concepts in fast simulations 
2, 134-156 

Modified chemical vapor deposition 
(MCVD) 1, 169, 171 

Molecular beam epitaxy (MBE) 
B, 352-153; 955 

MONET see Multi-Wavelength Optical 
Networking 

Montgomery, Warren A. 3, 30-42 

Moore’s Law 1, 205 

MOSFET see Metal-oxide semiconductor 
field-effect transistor 

MPLS see Multiprotocol label switching 

MQW see Multiple quantum well 

MSC see Mobile switching center 

MSF see Multiservice Switching Forum 

MTSO see Mobile telephone switching 
office 

Multicomponent dynamic systems, fast 
simulation of 2, 134-156 

Multicomponent dynamic systems, fast 
simulation of: anticipatory vs. “lazy” 
evaluation 2, 140-143; conclusion 
2, 155; introduction 2, 134-135; 
Poisson dispenser 2, 143-146; 


simulating a sequential random update 


in parallel 2, 147-152; synchronous 
relaxation 2, 152-155; time-driven vs. 
event-driven simulations 2, 135-140 


Multimedia resource server (MMRS) 3, 43, 


46-49, 50-57 

Multiple quantum well (MQW) lasers 
1, 153-154, 156, 158-159 

Multiprotocol label switching (MPLS): 
adaptive traffic engineering (MATE) 
1, 17, 25, 33; general 1, 59, 66, 
68-69 3, 168 

Multiservice Switching Forum (MSF) 
2, 59 3; 183 

MultiVoice™ for the MAX™ voice-over-IP 
(VoIP) solution 1, 85, 90 

Multi-Wavelength Optical Networking 
(MONET) consortium 1, 197 


N 

Nanke, Trent R. 3, 76-97 

NASA see National Aeronautics and Space 
Administration 

National Aeronautics and Space 
Administration (NASA) 1, 36, 43 

National Optical Astronomy Observatory 
2, 198 

NCA see Nurse call application 

NCS see Network-based call signaling 

NCS see Nurse call system 

NCSI see Nurse call system integration 

NEBS see Network Equipment-Building 
Systems 

Nested components 3, 64-65 


NetBlitz™ Web accelerator 1, 17, 28-30, 33 

NetCounter 1, 17, 26-28, 33 

Netravali, Arun N. 1, 203-214 

Network design tool, Spider DWDM 1, 17, 
21-22, 33 

Network Equipment-Building Systems 
(NEBS) 4, 84 

Network feature server (NFS) 2, 32-43 

Network interactive voice response (IVR) 
3, 98, 105, 107-108, 110 

Network management layer 4, 130 

Network management system 4, 135-137 

Network management: AutoPACE® system 
2, 121-133; wireless 2, 121-133 

Network operations center 4, 130-133, 
135-136 

Network reliability applications: 
D’ARTAGNAN I, 17, 25, 33; IP 
Network Configurator (IPNC) 1, 17, 28, 
30, 33; MPLS adaptive traffic 
engineering (MATE) I, 17, 25, 33; 
NetCounter 1, 17, 26-28, 33; 
Policy-Based IP Network Monitoring 
System 1, 17, 30-31, 33; VPNStar 
system 1, 17, 25, 33 

Network service provider 4, 7 

Network structure, wireless 1, 138-140 

Network-based call signaling (NCS) 2, 62 

NetworkCare™ Convergence Consulting 
Practice 1, 80, 92 

Network-hosted interactive voice response 
(IVR) 3, 105-107, 110 

Networking applications: [PWorX™ content 
distribution system 1, 17, 28, 33; 
NetBlitz™ Web accelerator 1, 17, 28-30, 
33; QTM™ real-time transaction 
processing system 1, 17, 28, 31, 33 

Networking, enterprise: business drivers 
1, 76-77; key concepts for the next 
decade 1, 77-86; Lucent Technologies 
products 1, 89-92; strategies for a 
smooth transition 1, 86-89; trends in 
technology 1, 73-76 

Networking, the next 25 years, and 
beyond: Age of Virtuality 1, 212-213; 
Bell Labs, the next 25 years 1, 204-212; 
beyond the technology 1, 213; 
introduction 1, 203-204 

Networking, wireless: data applications 
1, 142-148; layered network topology 
1, 138-140; network elements 
1, 140-149; overview, standards, and 
evolution 1, 132-136; platforms 
1, 137-140 

Neuromorphic engineering 2, 190 

New Directions in Services Management 
1, 17-34 

Next Generation Lightwave Network 
(NGLN) 1, 191 

Next-generation management systems, 
Bell Labs 1, 17-34 

NFS see Network feature server 

NGLN see Next Generation Lightwave 
Network 

NLP see Nonlinear programming 

NML see Network management layer 


NMS see Network management system 

Noble Endeavors: An Overview of Nobel Prize- 
Winning Research at Bell Labs 1, 95-106 

NOC see Network operations center 

Nolte, Diana B. 3, 30-42 

Non-coherent M-ary orthogonal 
modulation 4, 138, 141, 142 

Nondeterminism, standard reduction 
technique 2, 74-76, 78 

Nonlinear programming: 2, 5, 102-120 

Northeast Corridor lightwave system 
1, 190-191 

NSP see Network service provider 

Nurse call application (NCA) 4, 172-173, 
175-178, 182-183 

Nurse call system (NCS) 4, 171, 183 

Nurse call system (NCS) interactions with 
some important DEFINITY* switch 
features 4, 179-183 

Nurse call system integration (NCSI): call 
walk-through 4, 176-177; 
configuration and environment 4, 173; 
feature operation 4, 173-183; system 
administration 4, 175; system 
connectivity and interfaces 4, 173-175; 
system maintenance and 
troubleshooting 4, 178-179; 
troubleshooting guide 4, 178-179 


Oo 


Object Management Group (OMG) 4, 15 

OCELOT™ software system 3, 217-218 

ODBC see Open database connectivity 

Ogg, Michael 2, 5, 88-101 

Ohm, Lisa Bergen 2, 4 

Omega automaton 2, 78 

OMG Interface Definition Language* (IDL) 
2, 92, 95-96 3, 16, 18, 20, 23, 136, 
142, 195 

OMG Interface Definition Language* (IDL), 
CORBA* 4, 88 

OMG see also Object Management Group 

On Opening PSTN to Enhanced Voice/Data 
Services—The PINT Protocol Solution 3, 8, 
153-165 

One User Interface (OneUI) standard, 
Lucent Technologies 4, 86, 120, 
123-124 

OneLink Manager™ 2, 59, 62, 68, 70, 
160-161, 167 3, 25, 46, 50, 55-56 

OneLink Manager™ element management 
system (EMS): accounting 4, 94; 
conclusion 4, 95; configuration 
management 4, 92-94; fault 
management 4, 89-91;introduction 
4, 80-84; management systems 4, 83; 
performance 4, 95; security 4, 95; 
system architecture 4, 84-89 

OneLink Manager™ EMS for the 7R/E™ Switch 
4, 80-96 

OneUI see One User Interface 

OneVision® 4, 54-56 

On-premises interactive voice response 
(IVR) 3, 105-107 

On-the-fly verification, for software model 
checking systems 1, 38-39 


Bell Labs Technical Journal ¢ October-December 2000 215 








ONU see Optical network unit 

Opdyke, William F. 2, 4, 44-54 3, 12-29 

Open database connectivity 4, 37 

Open network initiatives: Eurescom Project 
P909 3, 194; JAIN* 3, 190-191; Open 
Services Architecture 3, 191-192; 
Parlay Group 3, 189-190; PINT/SPIRITS 
3, 193-194; SPAN 3, 194-195; TINA 
3, 192-193 

Open networks using intelligent service 
mediation, delivering seamless services 
3, 186-202 

Open Services Architecture (OSA) 3, 112, 
124, 125, 126, 150, 186, 189, 191-196 

Open Systems Interconnection (OSI) 
4, 69-70, 76 

Open, Programmable Networks 3, 7, 30-42 

OPENet products 3, 37 

Operations cost analyses, TDM and packet 
tandem networks 4, 97-110 

Operations cost models, trunk operations 
cost: future method of operations 
(FMO) packet-based networks 
4, 97-109; present method of 
operations (PMO) time division 
multiplexed (TDM) tandem networks 
4, 97-109 

Operations support system (OSS) 1, 8 
2, 181, 182, 184 4, 33, 35 

OpticAir™ system, WaveStar™ 1, 3, 13 

Optical cross connects 1, 193-197 

Optical fiber loss window 1, 193 

Optical fiber technology: fiber design and 
fabrication 1, 170-175; history 
1, 169-170; integrated optics 
1, 180-182; introduction 1, 168-169; 
optical amplifiers 1, 175-177; optical 
fiber channel capacity limits 1, 182-184; 
optical fiber gratings 1, 177-179; 
microstructured optical fibers 
1, 179-180 

Optical fiber transmission capacity 
1, 188-193 

Optical network unit (ONU) 1, 198 

Optical networks 1, 193-200 

Optical systems, evolution 1, 188-202 

Optics, development history 1, 188-202 

OSA see Open Services Architecture 

OSI see Open Systems Interconnection 

OSS see Operations support system 


OTASP see Over the air service provisioning 

Over the air service provisioning (OTASP) 
a; 421 

Overview, Software 2, 3-6 


p 

Packet networks 3, 59, 73 

PacketIN™ Application Server 3, 35 

PacketIN™ telecommunication devices 
3, 24 

PacketStar™: Access Concentrator 
2, 157-168; AX 1250 2, 159-168; AX 
2300 2, 159-168 

Packet-switched (PS) domain 3, 114, 
116-117, 123, 126, 128 

PAN see Protocol analyzer 


Panken, Frans 3, 12-29 

Parlay Group 3, 12, 15, 17, 19-21, 23-24, 
26-27, 36, 46, 48, 51-53, 150, 186, 
189-190, 191, 193, 194, 195-196, 198 

Partial-order reduction, in software 
verification 1, 40, 43 

Passive optical network (PON) 1, 198 

Patel, Vipin N. 4, 157-170 

PathStar™ Access Server 1, 16, 17, 43 2, 4, 
72-87 

PathStar™ call processing code 2, 74-76, 86 

PCS see Personal communications services 

PDC see Personal digital cellular 

PDE see Position determination entity 

PEG see Protocol Expert Group 

Penzias, Arno 1, 101-102 

Permanent virtual connection 4, 129, 136 

Personal communications services (PCS) 
4, 212,149 

Personal digital cellular (PDC) system 
12 

Personal information management (PIM) 
1, 144 

Phillips, William 1, 103-104 

Phone-On-A-Chip™ technology 3, 207-208 

PIM see Personal information management 

PINT see PSTN/Internet INTernetworking 

Pipeline® access routers 1, 82, 90 

Plastic optical fiber (POF) 1, 173-175 

Plastic transistor 1, 205 

Plastic transistor circuits 1, 215 

Platforms, wireless data networking 
1, 137-140 

PMO see Present method of operations 

POF see Plastic optical fiber 

Poisson dispenser: Ising spin simulations 
2, 145-146; methods of simulating 
telephone providers’ competition 
2, 144-145; model of telephone 
providers’ competition 2, 143 

Poisson process 2, 144-145, 150 

Policy manager/management 1, 83-85, 
87-88 

Policy-Based IP Network Monitoring 
System 1, 17, 30-31, 33 

PON see Passive optical network 

Portal Services: An Evolution of Voice Features 
3, 9, 203-215 

PortMaster® 3 Integrated Access Server 
1,50 

Position determination entity (PDE) 1, 148 

PowerPC* processor 3, 81-82 

PowerQUICC* II microprocessor 3, 80-85, 
87 

PPL see Programmable Protocol Language 

PRA see Primary rate access 

Predicting Risk of Software Changes 2, 5, 
169-180 

PRI see Primary rate interface 

Primary rate access (PRA) 2, 62 

Primary rate interface (PRI) 2, 62 

Programmability: component 3, 6; network 
3,6 

Programmable bearer channel processing, 
for the SPEED platform 3, 76-97 

Programmable bearer channel processing, 


216 Bell Labs Technical Journal ¢ October-December 2000 


SPEED platform: application overviews 
3, 88-95; conclusions 3, 96; hardware 
overview 3, 79-82; introduction 
3, 76-79; programmability 3, 86-88; 
software overview 3, 82-86; SPEED 
platform evolution 3, 95-96; SPEED 
platform overview 3, 79 

Programmable Protocol Language 3, 37 

Programmable Service Platforms for Converged 
Voice/Data Services 3, 7, 43-58 

Property automaton 2, 78 

Protocol analyzer (PAN) 1, 37 

Protocol Expert Group (PEG) 3, 190 

PS see Packet switched 

PSAX see PacketStar™ 

PSTN see PSTN and public switched 
telephone network 

PSTN/IN Requesting Internet Service 
(SPIRITS) Working Group 3, 157 

PSTN/Internet INTernetworking (PINT) 
advanced services and their building 
blocks: free calls (paid by advertisers) 
3, 162; Web-based conference control 
3, 163-164; Web-based service 
customization 3, 162-163 

PSTN/Internet INTernetworking (PINT) 
and PSTN/IN Requesting Internet 
Service (SPIRITS) working groups 
3, 189, 193-194 

PSTN/Internet INTernetworking (PINT) 
protocol: advanced services and their 
building blocks 3, 162-163; conclusion 
3, 164; IETF PINT standards in the 
making 3, 158-162; introduction 
3, 153-154; service perspective and 
hybrid network architecture 3, 154-158 

PSTN/Internet INTernetworking (PINT) 
standards in the making: PINT 
management information base (MIB) 
3, 161-162; PINT protocol 3, 159-161; 
session initiation protocol (SIP) and 
session description protocol (SDP) 
3, 158-159 

PSTN/Internet INTernetworking (PINT) 
Working Group 3, 153-154, 156, 158, 
160, 162-164 

PSTN/Internet INTernetworking 3, 8 

Public land mobile network (PLMN) 
3, 145-151 

Public switched telephone network (PSTN) 
3, 153-165 

PVC see Permanent virtual connection 


Q 

Q.931 protocol 3, 173, 178, 180 

Q3 adapter development, wireless, 
reducing the complexity: AUTOPLEX® 
System 1000 Q3 adapter development 
2, 183-184; conclusions 2, 188; 
introduction 2, 181-182; overview of 
the TMN system 2, 182-183; software 
architecture 2, 184-188 

Q3 adapter software architecture: 
management interface layer 2, 185; 
middleware layer 2, 185-187; system 
interface layer 2, 187-188 








QC laser see Quantum cascade laser 

QIP® Enterprise 5.0 1, 87 

QIP® IP management software 1, 75, 
88-89, 92 

QoS see Quality of service 

QTM™ real-time transaction processing 
system I, 17, 28; 31,:33 

Quality of service (QoS): general 1, 46, 55, 
58, 60, 62, 64, 66-71; service-level 
agreements (SLAs) 1, 25; strategies for 
wireless 1, 82-84 

Quantum cascade laser 4, 185 

Queue of events, in an event-driven 
simulation 2, 140 

Queuing, class-based (CBQ) 1, 84 

QVPN Builder™ see Access Point® QVPN 
Builder™ 


R 


RADIUS see Remote authentication dial-in 
user service 

RAKE receiver and error analysis: average 
bit error rate 4, 148-149; RAKE 
receiver processing 4, 146-147; Viterbi 
decoding and decision metrics 
4, 147-148 

Rapid Development and Commercialization of 
Products—A Business Imperative in the 
Global Telecommunication Landscape 
4, 157-170 

Rapid Development and Delivery of Converged 
Services Using APIs 3, 6, 12-29 

Rauland-Borg 4, 171-173, 178, 180, 
183-184 

Rayleigh fading channel 4, 146, 148, 
151-155 

RealNet™ Rules 1, 64 

RealNet™ Rules Enterprise Policy Manager 
1, 84-85, 87-89, 92 

Real-time transport protocol (RTP) 3, 178 

Recent Lucent Technologies Patents 1, 216-236 
2, 191-206 3, 219-238 4, 187-208 

Reducing Complexity for Converged Voice/Data 
Networks and Services Architecture 2, 5, 
55-71 


Reducing the Complexity of Wireless Q3 Adapter 


Development 2, 5, 181-188 

Rehor, Kenneth 3, 98-111 

Relay service control (RSC), virtual home 
environment (VHE) 3, 112-129 

Reliability, software 2, 102-120 

Remote authentication dial-in user service 
(RADIUS) 1, 61, 64 

Resource reservation protocol (RSVP) 
1, 68 3, 178-179 

Responder* IV system 4, 172-173, 
175-176, 178, 183 

Ricciardi, Aleta 2, 5, 88-101 

Ring, D. H. 1, 109-110 

Risk management 2, 102-120 

RMI see Java* Remote Method Invocation 

Roaring Creek Field Trial 1, 192 

Ross, Ian M. 1, 7-10 

RS-232: connector 3, 82; facility 3, 81 

RSC see Relay service control 


RSVP see Resource reservation protocol 
RTP see Real-time transport protocol 


S 

Sabnani, Krishan K. 1, 130-149 

SAFER™ reliability architecture 1, 78 

Sahin, Kenan E. 1, 17-34 2, 3-6 

Sapphire protocol 2, 159-164 

Sawkar, Anil S. 1, 130-149 

SCALPEL® system 1, 205 

SCCS see Source Code Control System 

Schlaerth, Joseph P. 4, 126-137 

SCM see Software configuration 
management 

SDH see Synchronous digital hierarchy 

SDP see Session description protocol 

SDSL see Symmetric digital subscriber line 

Seamless services, open networks, using 
intelligent service mediation: 
conclusion 3, 200; implementation 
3, 197-200; intelligent service 
mediation 3, 195; introduction 
3, 186-187; issues for third-party 
providers and operators 3, 188-189; 
open network initiatives 3, 189-195; 
service and application delivery today 
3, 188 

Second-generation (2G) mobile and 
personal communication technology 
1, 107, 111-112 

Second-generation (2G) wireless networks 
3, 116, 120, 121 

Secure Internet protocol (IPSEC) 3, 172 

Segers, John P. L. 3, 166-185 

Semiconductor lasers: future advances 
1, 164-165; introduction 1, 150; 
materials and reliability 1, 150-154; 
structures, performance, and 
applications 1, 154-164 


Service and Network Management Strategies for 


ATM in Wireless Networks 4, 126-137 
Service and network strategy, 
implementation of: application model 
view 4, 40-42; key framework 
applications and components 4, 35-40 


Service creation environment 3, 60-61, 99, 


106-107 
Service creator 3, 100, 102-106, 108-109 
Service developer 3, 61 
Service execution environment 3, 60-61 
Service host 3, 103-106, 108-110 
Service Logic Language 3, 99 
Service management layer 4, 130-131 
Service management system 4, 135-137 
Service operation costs, analysis, for time 
division multiplexed (TDM) and packet 
tandem networks: appendix 4, 110; 


case study and key learnings 4, 105-109; 


cost models and their parameters 

4, 103-105; introduction 4, 97-98; 
network architectures and service con- 
nection models 4, 98-102; operations 
cost modeling methodology 4, 98; op- 
erations process models 4, 102; oper- 
ations task cost allocation 4, 102-103; 
summary and conclusions 4, 109 


Service perspective and hybrid network 
architecture: PINT call center 
3, 157-158; PINT services 3, 157 

Service provider 3, 60-61, 71 4, 44-61 

Service provisioning paradigm, mobile 
networks, shift in: conclusion 3, 128; 
extension to VoIP 3, 123-128; global 
roaming environment 3, 114-116; 
introduction 3, 112-114; new service 
provisioning scheme 3, 116-123 

Service-level agreement (SLA) 1, 80-83, 
90 4, 45, 49, 129-130, 132-133, 
136-137 

Services and Protocol for Advanced 
Networks (SPAN) 3, 189, 194-195 

Services management, new directions: 
changing face of telecommunications 
1, 18-22; conclusion 1, 33; continuing 
change 1, 32-33; introductien 1, 17-18; 
service assurance 1, 22-28; service 
management 1, 28-32 

Session description protocol (SDP) 
3, 178-179 

Session initiation protocol (SIP) 2, 64-65, 
68-70 3, 7, 21, 34, 48, 50-51, 53, 168, 
178-183 

Sethi, Ravi 1, 17-34 

Shah, Nitin J. 1, 130-149 

Shannon, Gregory E. 4, 21-30 

Shannon’s theorem 1, 183 

Sharma, Sharad 3, 186-202 

Shear 2, 189 

Shepherd, John L. 3, 76-97 

Shift in the Mobile Network Service Provisioning 
Paradigm, A 3, 7, 112-129 

Shockley, William 1, 98-100 

Short Message Service (SMS) 3, 192, 193 

Short Message Service Center (SMS-C) 
3, 197, 200 

Signaling System 7 (SS7) 1, 56 2, 61-62, 
64, 69 3, 21, 47-48, 50, 52-53, 55, 130, 
153-155, 172, 200 

Sijben, Paul G. A. 3, 8, 166-185 

Silberschatz, Avi 1, 17-34 

Silica, optical loss 1, 193 

Silicon optical bench (SiOB) 1, 180-182 

Silva, Michael C. 3, 30-42 

Silverman, Kurt S. 4, 21-30 

Simple network management protocol 
(SNMP) 2, 62 3, 46 4, 15-16, 39, 45, 
60, 70, 82, 87, 116, 119, 121-122, 124, 
133-134 

Simulating a sequential random update in 
parallel: ballistic particle deposition 
2, 147-149; cautious advancement 
method 2, 150-152; methods of 
parallelizing a sequential random 
update 2, 149 

SiOB see Silicon optical bench 

SIP see Session initiation protocol 

Siy, Harvey P. 2, 4, 7-18 

Sizing of software updates 2, 102-120 

SKT 3, 79, 88 

SLA see Service-level agreement 

Slusher, Richart E. 1, 168-187 

Smith, Margaret H. 2, 5, 72-87 


Bell Labs Technical Journal « October-December 2000 217 














SML see Service management layer 

SMS see Service management system 

SMS see Short Message Service 

SMS-C see Short Message Service Center 

SNMP see Simple network management 
protocol 

SoftChange system 2, 177 

Softswitch architecture, Lucent 
Technologies 3, 197 

Softswitch programmable feature server 
(SPFS) 3, 43, 45, 47-57 

Softswitch, Lucent Technologies 
1, 61-62 3, 24, 178, 205-209, 211-213 

Software architecture of Q3 adapter: 
management interface layer 2, 185; 
middleware layer 2, 185-187; system 
interface layer 2, 187-188 

Software change failure probability 2, 170 

Software change history 2, 171 

Software change measure design 2, 170 

Software change research goals and 
methods: construction of change 
measures 2, 173-174; general 
2, 172-173; properties of changes 
2, 173 

Software changes, predicting risk of: 
conclusions 2, 177; current use 2, 177; 
introduction 2, 169-170; model fitting 
2, 174-175; prediction 2, 175-177; 
related work 2, 170; research goals and 
methods 2, 172-174; risk flags 2, 177; 
software changes 2, 170-172 


Software changes: change data 2, 171-172; 


software product 2, 171 

Software configuration management 
(SCM) 2, 130-132 

Software defects 1, 35 

Software development 2, 32-43 

Software failures, predicting 2, 169-180 

Software feature verification, automating: 
conclusions 2, 86; formulating 
properties 2, 76-79; introduction 
2, 72-73; logic model checking 2, 79; 


mechanized model extraction 2, 73-76; 


TrailBlazer, system support 2, 80-86 

Software reliability 2, 102-120 

Software update (SU): general 2, 170; 
sizing of 2, 102-120 

Software verification at Bell Labs: 
automata and logic 1, 38; automata 
theoretic verification 1, 38-39; 
computing system behavior 1, 39-41; 
conclusion 1, 43; first tools 1, 36-38; 
introduction 1, 35-36; verification and 
testing 1, 42-43 

Software Verification at Bell Labs: One Line of 
Development 1, 35-45 

Software verification systems: ANSI 
Standard C code 1, 43; distributed 
software 1, 35-45 

Software verification techniques 1, 35-45 

Software-based systems, managing 
complexity in 2, 3 

Solitons 1, 193 

SONET see Synchronous optical 
network 


Source Code Control System (SCCS) 
2, 171-172 

SP see Service provider 

SPAN see Services and Protocol for 
Advanced Networks 

SPAT see System Performance Analysis 
Tool 

Speech-Enabled Services Using TelePortal™ 
Software and VoiceXML* 3, 9, 98-111 

SPEED EvCore application programming 
interface (API) 3, 87-88 

SPEED Platform for Programmable Bearer 
Channel Processing, The 3, 7, 76-97 

SPEED platform, programmable bearer 
channel processing: application 
overviews 3, 88-95; conclusions 3, 96; 
hardware overview 3, 79-82; 


introduction 3, 76-79; programmability 


3, 86-88; software overview 3, 82-86; 
SPEED platform evolution 3, 95-96; 
SPEED platform overview 3, 79 

SPEED II platform 3, 79-82, 88-91 

Spergel, Louise F. A. 3, 166-185 

SPFS see Softswitch programmable feature 
server 

Spider DWDM network design tool 1, 17, 
21-22, 33 

SPIN linear temporal logic model checker 
1, 36, 39-40, 42-43 2, 78-79, 81, 83 

SPIN verification model 2, 81 

SPIRITS see PSTN/IN Requesting Internet 
Service 

Sprint 3, 79, 88 

SS7 see Signaling System 7 

Stair 9 Web-based customer care system 
ATT, 22-2325; 33 

Stanaway, John J., Jr. 3, 186-202 

Standard cold dark matter model 2, 189 

Standardization bodies: European 
Telecommunications Standards 
Institute (ETSI) 3, 150; Open Services 
Architecture 3, 150; Parlay Group 
3, 150; Telecommunications Industry 
Association (TIA) 3, 150; Third- 
Generation Partnership Project (3GPP) 
3, 150; Third-Generation Partnership 
Project 2 (3GPP2) 3, 150; WAP Forum 
3, 150 

Standards Committee T1 
Telecommunications (T1) 3, 20, 191 

Standards, wireless 1, 130-149 

Stanzione, Daniel C. 1, 12-16 

Static reduction, in software verification 
1, 40 

Statistics: Internet usage 1, 142; wireless 
usage 1, 130-132, 142 

Stentz, Andrew J. 1, 168-187 

Stinger* computer network apparatus 4, 9 

STM see Synchronous transfer mode 

Stormer, Horst 1, 104-106 

Strasser, Thomas A. 1, 168-187 

Strategies: enterprise network upgrades 
1, 86-89; wireless quality of service 
1, 82-84 

Stratum 3/4 clock modules 2, 162 

Styx® protocol 3, 205, 208 


218 Bell Labs Technical Journal ¢ October-December 2000 


SU see Software update 

Sun Netra* T 3, 79 

SUPERPIPE® 4, 59 

SuperPipe™ multiservice access routers 
1, 82, 90-92 

SVC see Switched virtual circuit 

“Swiss army knife” application 4, 34 

Switched virtual circuit (SVC) 2, 157, 160, 
163, 166 

Symmetric digital subscriber line (SDSL) 
2;:57 

Synchronous digital hierarchy (SDH) 
1, 56-57, 65, 71 4, 63, 65, 70, 73-74, 
77, 134 

Synchronous optical network (SONET) 
1, 56-57, 65, 71 4, 63, 65, 70-71, 74, 
77, 134 

Synchronous relaxation algorithm vs. time 
warp algorithm 2, 154-155 

Synchronous transfer mode (STM) 
4, 64-65, 67, 69-71, 76-77 

System Performance Analysis Tool (SPAT) 
1, 116 

System-on-a-chip technology: general 
1, 205, 207; “wearable” 1, 207 


T 


Tl see Standards Committee T1 
Telecommunication 

TIM1.5 CORBA* standards 4, 87-88 

T3E parallel supercomputer 2, 152 

Tandem trunks 4, 99, 103-105, 107, 109 

Tarallo, Joseph A. 1, 107-129 

TCAP see Transaction capabilities 
application part 

Tcl/Tk 2, 83 

TCP see Transmission control protocol 

TDM see Time division multiplexing 

TDMA see Time division multiple access 

Technology Evolution for Mobile and Personal 
Communications 1, 107-129 

Telcordia 2, 72, 73, 80 

Telecom Operations Map (TOM) 4, 16, 21, 
23-25;33 

Telecommunication management network 
(TMN) 2, 181-188 

Telecommunications and IP Harmonization 
over Networks (TIPHON) 3, 166-167, 
174, 178, 183 

Telecommunications Industry Association 
(TIA) 3, 150 

Telecommunications Industry 
Association/Electronic Industries 
Alliance (TIA/EIA): Standard 41 
1, 132-136; Standard 136 1, 134-135 

Telecommunications Information 
Networking Architecture (TINA) 3, 15, 
18, 60, 63, 67-68 

Telecommunications Information 
Networking Architecture Consortium 
(TINA-C) 2, 65 3, 32, 189, 192-193 

Telecommunications Management 
Network (TMN) 4, 15, 32, 64-65, 71-72 

Telecommunications Service Access and 
Subscription (TSAS) 3, 12, 15, 17-19, 
23-24, 26-27 





Telecommunications Technology 
Association (TTA) 3, 20, 191 

Telecommunications Technology 
Committee (TTC) 3, 20, 191 

TeleManagement Forum (TMF) 4, 16, 33, 
73, 76 

Telephone services application 
programming interface 4, 173-179, 
181, 183 

Telephony features, verification 2, 74, 76, 
80, 84 

TelePortal™ software and VoiceXML, in 
speech-enabled services: application 
categories 3, 105-110; conclusion 
3, 110; introduction 3, 98-99; 
TelePortal™ paradigm 3, 99-105 

Terabit transmission rates 1, 189-193 

Teranet long-range investment, pricing, 
and technology planning system 1, 17, 
20-21, 33 

TFTP see Trivial file transfer protocol 

Third-generation (3G) mobile and personal 
communication technology 1, 107, 
112-114, 116, 118, 121-122, 127 

Third-generation (3G) wireless networks 
3, 116, 317, 120, 125, 324; 825 

Third-Generation Partnership Project 
(3GPP) 3, 12, 15,37, 20-23, 23-24, 
26-27, 150, I9Y, 195, 142-133, 125 

Third-Generation Partnership Project 2 
(3GPP2) 3, 150, 112 

Third-party application providers 
3, 186-202 

Thomas, Catharine P. 2, 5, 121-133 

TIA/EIA see Telecommunications Industry 
Association/Electronic Industries 
Alliance 

Time division multiple access (TDMA): 
general 1, 13 3, 90, 91, 93, 147; 
technology 1, 112-115, 119, 122, 198; 
wireless system 2, 134 

Time division multiplexing (TDM) 1, 56, 
70-71, 168 4, 126-128 

Time-driven vs. event-driven simulations 
in multicomponent dynamic systems: 
event-driven billiards 2, 138-140; 
impurity perturbed crystal application 
2, 137-138; mobility of users in wireless 
simulations 2, 140; time-driven one- 
dimensional billiards 2, 136-137 

TINA see Telecommunications Information 
Networking Architecture 

TINA-C see Telecommunications 
Mformation Networking Architecture 
Consortium 

TIPHON see Telecommunications and IP 
Harmonization over Networks 

TLI see Transaction Language 1 

TLS see Transport layer security 

TMF see TeleManagement Forum 

TMN see Telecommunications 
Management Network 

TOM see Telecom Operations Map 

Torabi, Mohammad 3, 7, 112-129 

Toward a Vision for Network and Service 
Management 4, 21-30 


TR740 standards-based interface 4, 95 

TrailBlazer system support: assessment 
2, 85-86; avoiding false positives 
2, 84-85; general 2, 80-82; tracking 
progress 2, 82-83 

TrailBlazer, network of processors 2, 73, 
80-86 

Transaction capabilities application part 
(TCAP) 2, 62, 69 3, 21, 24, 46, 48, 
52-53 

Transaction Language | (TL1) 4, 70 

Transistor 1, 98-100 

Transistor, plastic 1, 205 

Transmission capacity, optical 1, 188-193 

Transmission control protocol (TCP) 
2, 188 4, 69-70, 75 

Transport layer security (TLS) protocol 
BP e- 

Trickey, Hemi 2, 4 

Tripp, Susan J. 2, 4, 32-43 

Trivial file transfer protocol 4, 39 

TrueWave® fiber 1, 53, 172-173, 215 

TSAPI see Telephone services application 
programming interface 

TSAS see Telecommunications Service 
Access and Subscription 

Tsay, David 4, 97-112 

TSERVER 4, 173-174, 176-179 

Tsui, Daniel 1, 104-106 

TTA see Telecommunications Technology 
Association 

TTC see Telecommunications Technology 
Committee 

Two-state @ automaton 2, 77-78 


U 


UDP see User datagram protocol 
UML see Unified Modeling Language 
UMTS see Universal Mobile 
Telecommunications System 
Understanding and Addressing the Essential 
Costs of Evolving Systems 2, 44-54 
Understanding Web Usage (UWU) tool 
Be i?,25 
Unified Modeling Language (UML) 
3, 63-64 
Universal Mobile Telecommunications 
System (UMTS) 3, 20-21 4, 127-128 
University of Michigan at Ann Arbor 
2, 189 
UNIX*: general 3, 79, 84, 87; operating 
system 1, 35; utilities 2, 187 4, 84-85 
Usage session 3, 67-70 
User datagram protocol (UDP) 4, 89, 122 
UWU see Understanding Web Usage 


V 
Valenzuela, Reinaldo A. 1, 107-129 
Variable-Rate Adaptive Channel Coding for 
CDMA—Reverse Link 4, 138-156 
Variable-rate adaptive channel encoder 
(VRACE) 4, 139-142, 154 
Variable-rate noncoherent orthogonal 
modulation (VRNOM): mode 
synchronization 4, 143-144; operation 
of the adaptive code 4, 143; system 


description of the VRNOM 4, 139-142; 
transfer functions of the VRACE 
4, 142-143 

Varney, Douglas W. 3, 8, 145-152, 
186-202 

Vaughan, George W. 4, 113-125 

V-BLAST see Vertical Bell Labs layered 
space time 

VCSEL see Vertical-cavity surface-emitting 
laser 

VE see Version Editor 

Velazquez, Lizette 3, 203-215 

Vemuri, Kumar V. 3, 186-202 

Verification systems, distributed software 
1, 35-45 

Verification techniques, software 1, 35-45 

Verizon 3, 79, 88 

Version Editor (VE) 2, 9-17 

Vertical Bell Labs layered space time 
(V-BLAST) 1, 126 

Vertical transistor, Bell Labs 1, 205-206 

Vertical-cavity surface-emitting laser 
(VCSEL) 1, 198, 200 

VHE see Virtual home environment 

Virtual enterprise 1, 73, 75-76, 86 

Virtual private network (VPN) 1, 75, 
80-92 3,4 

VitalAgent® 4, 56-57 

VitalAnalysis® 4, 56-57 

VitalHelp® 4, 56-57 

VOATM see Voice over asynchronous 
transfer mode 

Voice Extensible Markup Language 
(VoiceXML*) 3, 36, 98-111 

Voice over asynchronous transfer mode 
(VOATM) 1, 58, 62, 70 

Voice over Internet protocol (VoIP) 
1, 58-59, 62, 70, 89-90 

Voice over Internet protocol (VoIP) 
network configuration 3, 112, 123-128 

Voice telephony over ATM (VTOA) 
2, 157-168 

Voice/data networks, converged and 
wireless 3, 88-95 

VoiceXML Forum* 3, 102-103 

VoiceXML’ see also Voice Extensible 
Markup Language 

VoIP see Voice over Internet protocol 

Volume discount in the residential 
telephone market 2, 135 

Von Klitzing, Klaus 1, 104 

VPN see Virtual private network 

VPNStar system 1, 17, 25, 33 

VPNWorX™ VPN access products 1, 90 

VRACE see Variable-rate adaptive channel 
encoder 

VRNOM see Variable-rate noncoherent 
orthogonal modulation 

VTOA see Voice telephony over ATM 

VxWorks* operating systems, Wind River 
Systems 3, 79, 83, 85, 87-89 


Ww 
WADM see Wavelength add/drop 
multiplexer 
Walsh-Hadamard mapping 4, 140 


Bell Labs Technical Journal ¢ October-December 2000 











WAN see Wide area network 

Wang, Huiyu 2, 5, 121-133 

Wang, Yih-Chen S. 2, 5, 181-188 

WAP Forum 3, 150 

WAP see also Wireless application protocol 

Wave nature of matter 1, 96-98 

WaveLAN® technology 3, 204 

WaveLAN® wireless local area network 
(LAN) products 1, 90 

Wavelength add/drop multiplexer 
(WADM) I, 194-197 

Wavelength division multiplexing (WDM) 
1, 4, 157, 162, 164-165, 168, 172, 179, 
181-182, 188, 192-200 4, 65, 69-71, 
74, 76 

WaveStar™ 400G optical line system 1, 58, 
191-192 

WaveStar™ ADM 16/1 add/drop 
multiplexer 1, 65 

WaveStar™ BandWidth Manager 1, 65 

WaveStar™ LambdaRouter™ 1, 12, 58, 65, 
208-209 

WaveStar™ OpticAir™ system 1, 3, 13 

W-CDMA see Wideband code division 
multiple access 

WDG see Wireless Data Gateway 

WDM see Wavelength division 
multiplexing 

Wearable system-on-a-chip technology 
1, 207 

Web browsing, wireless 1, 144 

Web reuse 3, 104 

Weiss, David M. 2, 5, 169-180 

Westergren, Bruce A. 3, 203-215 

When Networking Becomes Second Nature: The 
Next 25 Years ... and Beyond 1, 203-214 

White, Alice E. 1, 168-187 


*TRADEMARKS 


America Online is a registered trademark of Quantum Computer 
Services, Inc. 


Wide area network (WAN) 4, 126-127, 
129 

Wide area network (WAN) evolution: 
characteristics 1, 54-70; driving 
technologies 1, 46-54; introduction 
1, 46; practical implications 1, 70-71 

Wideband code division multiple access 
(W-CDMA) 2, 57 

Wideband time division multiple access 
(W-TDMA) 2, 57 

Wiese, Christopher K. 4, 157-170 

Wilson, Robert 1, 101-102 

Wilt, Daniel P. 1, 150-167 

Wind River System’s VxWorks* operating 
systems 3, 79, 83, 85, 87-89 

Window-level integration 4, 134-135, 137 

Windows NT* 2, 82 

Wireless application protocol (WAP) and 
public land mobile network (PLMN)- 
enabled services, examples of new: 
conference establishment 3, 150; 
dynamic call screening 3, 150-151; 
personalized services 3, 151 

Wireless application protocol (WAP) and 
WAP telephony applications 3, 146, 
192, 193, 200 

Wireless application protocol (WAP) 
Forum 3, 146, 150 

Wireless application protocol (WAP)- 
enabled mobile phones 3, 145-152 

Wireless application protocol (WAP)- 
enabled networks 3, 145-152, 
200 

Wireless communications revolution 
1, 107-129 

Wireless Data Gateway (WDG) I, 142, 
146-148 


Wireless Data Networking, Standards, and 
Applications, 1, 130-149 

Wireless intelligent network (WIN) 
3, 146-147, 116 

Wireless local loop (WLL) technology 
4, 157-170 

Wireless Markup Language (WML) 3, 146 

Wireless network management 4, 113-125 

Wireless network management, 
AutoPACE® system for 2, 121-133 

Wireless networking: data applications 
1, 142-148; network elements 
1, 140-149; overview, standards, and 
evolution 1, 132-136; platforms 
1, 137-140 

Wireless networks 4, 126-137 

Wireless Q3 adapter development, 
reducing the complexity: AUTOPLEX® 
System 1000 Q3 adapter development 
2, 183-184; conclusions 2, 188; 
introduction 2, 181-182; software 
architecture 2, 184-188; TMN system 
overview 2, 182-183 

Wireless terminals 4, 171, 173, 175-183 

WizTalk 2, 41 

WLL see Wireless local loop 

WML see Wireless Markup Language 

Wood, Thomas H. 1, 188-202 

W-TDMaA see Wideband time division 
multiple access 


XYZ 
X.25 packet switching protocol 3, 172 
XML see Extensible Markup Language 
Yang, Tongzeng 3, 43-58 
Zysman, George I. 1, 107-129 


OMG Interface Definition Language (IDL) is a trademark and 
CORBA and IIOP are registered trademarks of Object 


Arbor is a registered trademark of Kenan Systems Corporation. 
cdma2000 is a trademark of the Telecommunications Industry 
Association. 


DEFINITY, formerly a registered trademark of Lucent Technologies, 
is now a registered trademark of Avaya Inc. 


EJB, Enterprise JavaBeans, J2EE, JAIN, Java, JavaScript, JavaServer 


Pages, JDBC, Jini, and JSP are trademarks and Netra, Solaris, 
and SPARC are registered trademarks of Sun Microsystems, Inc. 
EMANATE is a registered trademark of SNMP Research. 
EXS is a registered trademark of Excel Switching Corporation. 
Microsoft, NetMeeting, Windows, and Windows NT are registered 
trademarks of Microsoft Corporation. 


220 ‘Bell Labs Technical Journal ¢ October-December 2000 


Management Group, Inc. 

PowerPC is a trademark of International Business Machines 
Corporation. 

PowerQUICC is a trademark of Motorola, Inc. 

Responder is a registered trademark of Rauland-Borg 
Corporation. 

Stinger is a trademark of Ascend Communications, Inc. 

UNIX is a registered trademark of The Open Group. 

VoiceXML and VoiceXML Forum are trademarks of the VoiceXML 
Forum. 

VxWorks is a registered trademark of Wind River Systems, Inc. 





